Simplified hemoglobin chain detection by capillary electrophoresis.
Hemoglobin (Hb) chains have been analyzed traditionally by cellulose acetate electrophoresis after sample extraction with acetone and denaturation with concentrated urea in order to detect thalassemia (Thal). A few capillary electrophoresis (CE) methods have been also described for separation of Hb chains also after sample extraction. We describe a CE method for analysis of Hb chains without sample preparation. Red blood cells were diluted (hemolyzed) in water and injected directly onto the capillary. The separation was performed in concentrated phosphate buffer at pH 12.6 and 2.15. Under these conditions of pH and buffer concentration, the chains were denatured and separated from the heme during electrophoresis. The common variants of the beta-chains, such as beta(S), beta(C), and beta(E), are also separated from each other. The intact Hb molecule is analyzed using the same sample and CE conditions but in an arginine-Tris buffer, pH 8.6. The data from the three separations are used to complement each other for interpretation of the presence of Hb variants and for thalassemia. The main advantages of this method are simplicity and speed. This method illustrates the flexibility and simplicity of the CE for analysis of the hemoglobinopathies.